e have treated osteochondral lesions of the talus using cortical bone pegs. We examined 27 ankles (27 patients) after a mean follow-up of 7.0 years (2 to 18.8). The mean age of the patients was 27.8 years (12 to 62). An unstable osteochondral fragment or osteosclerotic changes in the bed of the talus were regarded as indications for the procedure.
Osteochondral lesions of the talus are rare and of uncertain aetiology.
1-3 Berndt and Harty 2 described the principles of treatment and various techniques used primarily for dealing with osteochondral lesions of the knee or elbow have been performed in ankles. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] The lesions are classified into four stages: stage I, a small area of compression of subchondral bone; stage II, a partially detached osteochondral fragment; stage III, a completely detached fragment which remains in the talar crater; and stage IV, displacement of the fragment. We have shown that arthroscopic drilling is appropriate for young patients with an early stable lesion. 16 Since diagnosis in the initial stages is often difficult many chronic unstable lesions are found. 3, 11 We have treated these by open reduction and fixation with bone pegs and now present our results.
Patients and Methods
Over the past 18 years, we have encountered 128 ankles with an osteochondral lesion of the talus of which 27 are assessed in the current study. Before operative treatment, the stability of the osteochondral fragment was evaluated in all ankles by arthroscopic probing, and with MRI studies in 22. When a small unstable fragment was detected arthroscopically, excision and curettage were undertaken. When intact cartilage was identified over a stable fragment arthroscopic drilling was carried out. Details of the patients are given in Table I . There were 14 men and 13 women with a mean age of 27.8 years (12 to 62) at the time of operation. The mean follow-up was for 7 years (2 to 19). Of the 27 patients, 20 gave a history of trauma, 18 of whom had sustained an inversion injury. The presenting symptom was usually pain and swelling during or after exercise. The lesion was on the medial side in 20 ankles and on the lateral in seven. The mean size of the fragment was 10.3 ϫ 2.7 mm; none was smaller than 8 ϫ 8 mm. According to the classification system of Berndt and Harty, 2 there were 18 stage-II lesions in six of which there was an associated subchondral cyst seen on radiographs and MRI, eight stage-III and one stage-IV. There were no stage-I lesions. On MRI we paid attention to the low-intensity area in the bed of the talus in the T1-weighted image and the signal rims observed between the osteochondral fragments and the bed in the T2-weighted image. The former suggests sclerosis of the bed of the talus 17 and
indicates an old lesion; the latter is thought to represent an unstable osteochondral fragment.
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Operative procedure. The patient was placed supine under general anaesthesia. For medial lesions, a curved incision 7 cm long was made over the medial malleolus. Since they are located in the middle or posterior aspect of the dome of the talus, a chevron-type osteotomy of the medial malleolus was carried out to facilitate access. The appropriate plane of the osteotomy was established by passing a Kirschner wire under radiological control from a point 3 cm proximal to the tip of the medial malleolus to the intra-articular junction of the malleolus and the tibial plafond. The medial malleolus must be retracted distally and the ankle everted to allow exposure of the osteochondral lesion.
Lateral lesions are often located in the middle of the anterior portion of the dome and an anterolateral approach was therefore used. A longitudinal incision about 5 cm long was made from the anterior aspect of the lateral malleolus, and the lesion approached above the anterior talofibular ligament. The condition of the osteochondral fragment and the talar bed was assessed, the fragment elevated and the fibrocartilaginous tissue on the bed curetted. Several sites in the osteosclerotic area of the bed were drilled. The osteochondral fragment was correctly aligned and reduced and holes for the insertion of pegs were made with Kirschner wires which were passed across the fragment into the bed. The pegs, which were 2.0 to 3.0 mm wide and 15 to 20 mm long, were taken from the distal tibia and their tips sharpened. At least two pegs were used. Cancellous bone from the tibia may be used to fill the bed after curetting. If there was a subchondral cyst, its contents were curetted and the circumference of its sclerotic wall drilled. The defect was filled with cancellous bone and the osteochondral fragment reduced and fixed with pegs. These were inserted as deeply as possible from the articular surface and slightly countersunk with an impactor. If some of the peg remained prominent after stable fixation it was trimmed. The stability of the fragment was confirmed. Finally, the joint was irrigated. The area of the reduced fragment was sprayed with fibrin glue and the osteotomy fixed using two screws.
The ankle was immobilised in a cast for four or five weeks after which mobilisation exercises were started and also partial weight-bearing using a PTB brace. Full weightbearing began eight to ten weeks after the operation. Sporting activities were allowed after four months.
Results
For postoperative clinical evaluation we used the criteria of Berndt and Harty. 2 A patient with either no symptoms or only occasional minor symptoms was considered to have a good result. A patient who had reduced symptoms, but with some persistent disability was thought to have a fair result. A result was considered to be poor if the symptoms were unchanged. The clinical results were good in 24 ankles and fair in three (Table I, Figs 1 and 2 ). Of the patients who were rated as good, four had slight swelling of the ankle after exercise, but no pain. A full range of movement was restored in 22 patients. Of the 14 patients engaged in sporting activities before surgery, 13 had resumed these. No surgical complications were encountered. Radiological evaluation after operation was undertaken according to the following criteria: 16 complete bony union on plain radiographs or CT was classified as good, bony union which was improved but incomplete as fair, and no change compared with the preoperative state or collapse or depression of the lesion as poor. In ankles with a fair radiological result the radiolucent area within the lesion was usually smaller. The results were good in 22 ankles ( Fig. 1) , fair in two and poor in three (Table I ). In the three rated as poor radiologically with progressive collapse or depression of the osteochondral fragment, the mean interval between the onset of symptoms and surgery was five years (Table I) . One had a good clinical result and two were fair (Table I ). In one ankle with a poor radiological result (case 7, Fig. 2 ), pain during sporting activities developed three years after surgery and arthroscopic synovectomy was undertaken. A subchondral cyst was present before surgery in six ankles and the clinical and radiological results in all these patients were good.
Discussion
Various forms of surgical treatment have been suggested for osteochondral lesions of the talus including excision of the fragment with curettage of the bed, arthroscopic drilling of the lesion and reduction and fixation of the fragment. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] 16 It is important to achieve morphological repair of the dome of the talus and the osteochondral fragment should be reattached whenever possible. The pathological condition, the size and stability of the lesion, the continuity of the articular cartilage, the degree of displacement, the condition of the bed, the duration of symptoms, and the level of activity of the patient will all differ. It is therefore not possible to treat all lesions by a single approach. 16 Each ankle should be evaluated, and appropriate surgical treatment selected. Diagnostic imaging such as double-contrast CT arthrography and MRI gives important information, 3, [17] [18] [19] [20] and arthroscopic assessment and probing are essential since the stability of the lesion cannot be determined on the basis of plain radiographs alone. Osteochondral lesions of the talus are often initially misdiagnosed as ligamentous injuries and the time interval between injury and the correct diagnosis may be long. 3, 12 In chronic lesions there are often osteosclerotic changes in the bed, and osteochondral attachment cannot be achieved by conservative treatment or by drilling through the fragment alone. Excision of the lesion and curettage and drilling of the talar bed have been recommended. 2, 3, 8, 9, 11, 13 We sometimes use this procedure at arthroscopy for patients with a small displaced, osteochondral fragment. Excision of the lesion does not require osteotomy of the medial malleolus and allows early resumption of normal activities. 10 Morphological repair of the articular surface is not achieved, only healing by fibrocartilage in the bed. 2 In their experimental studies with horses, Convery, Akeson and Keown 21 found that repair may only be obtained in osteochondral defects which are smaller than 3 mm and that those larger than 9 mm are not repaired and are associated with the development of degenerative changes. When the osteochondral fragment is relatively large, we undertake reduction and fixation whenever possible. This allows evaluation of the lesion and its bed by direct observation. We have found that a minimum depth of 3 mm below the overlying cartilage is necessary for a successful reattachment.
In our study, even when the osteochondral fragment was unstable and there were osteosclerotic changes in the bed, good clinical results were obtained after reduction and peg fixation in about 90% of ankles. Despite the technical difficulties associated with the pegs and problems with osteotomy of the medial malleolus for medial lesions, good results can be expected because the articular surface is morphologically repaired and the osteochondral fragment is firmly fixed. Although it may be technically easier to use either a bioresorbable pin or a countersunk screw, these can result in a foreign-body reaction or displacement of screws after collapse of the fragment. Johnson and McLeod 15 believe that using a more physiological material, such as a bone graft, will obviate these potential complications, and grafts can be incorporated into the healing tissue and encourage the subchondral bone in the fragment to revascularise.
In our study, two patients were skeletally immature, and one (case 4) with a large medial lesion and persistent symptoms after conservative treatment had a medial malleolar osteotomy. Since we paid considerable attention to the site of osteotomy in order to avoid damaging the epiphyseal plate, there were no complications such as early closure of the epiphyseal plate and the result was good. This operation was performed over 12 years ago and we now believe that an arthroscopic procedure should be carried out first when possible.
In all three patients with poor radiological results, collapse of the fixed osteochondral fragment was seen after bony union had been achieved. The mean period of symptoms before operation in these ankles was five years. Osteosclerotic changes in the bed were also noted and the blood supply to the surrounding bone in the talus may have been poor. Two of these poor radiological results were in patients who had been treated more than ten years ago, and the technique of the operation may have been unsatisfactory because of our inexperience with the procedure.
The clinical outcome in these three ankles improved, being good in one and fair in two. Both radiological signs of repair and the acquisition of stability of the osteochondral fragment may be important in improving clinical symptoms. 13 Even in unstable chronic osteochondral lesions of the talus morphological repair of the articular surface and stability of the fragment can be achieved by reduction and peg fixation with good results.
